Medication adherence among youth living with HIV (28%-69%) is often insufficient for viral suppression. The psychosocial context of adherence barriers is complex. We sought to qualitatively understand adherence barriers among behaviorally infected and perinatally infected youth and develop an intervention specific to their needs. We conducted in-depth interviews with 30 youth living with HIV (aged 14-24 years) and analyzed transcripts using the constant comparative method. Barriers were influenced by clinical and psychosocial factors. Perinatally infected youth barriers included reactance, complicated regimens, HIV fatigue, and difficulty transitioning to autonomous care. Behaviorally infected youth barriers included HIV-related shame and difficulty initiating medication. Both groups reported low risk perception, medication as a reminder of HIV, and nondisclosure, but described different contexts to these common barriers. Common and unique barriers emerged for behaviorally infected and perinatally infected youth reflecting varying HIV experiences and psychosocial contexts. We developed a customizable intervention addressing identified barriers and their psychosocial antecedents.
Introduction
Youth account for a significant number of HIV cases in the United States. An estimated 9,961 youth were diagnosed with HIV in 2013, representing 21% of the 47,352 people diagnosed that year (Centers for Disease Control and Prevention [CDC], 2015) and an estimated 10,000 perinatally infected children are aging into adolescence and young adulthood (Hazra, Siberry, & Mofenson, 2010) . HIV-associated morbidity and mortality have declined significantly since the initiation of combination antiretroviral therapy (ART). However, only an estimated 6% of youth living with HIV have achieved the viral suppression necessary to avoid HIV-associated morbidity and mortality (Zanoni & Mayer, 2014) . Recent studies suggest the adherence threshold to achieve viral suppression ranges from 80% to 85% to >95% (Bangsberg, 2006; Bezabhe, Chalmers, Bereznicki, & Peterson, 2016; Chesney, 2003; Shuter, Sarlo, Kanmaz, Rode, & Zingman, 2007; Thompson et al., 2010) ; however, higher levels of adherence (>95%) are associated with improved clinical and immunologic outcomes (Hart et al., 2010 ). Yet, ART adherence among HIV-infected youth ranges from 28% to 69% of doses prescribed (Naar-King et al., 2006; Reisner et al., 2009 ) and only 62.3% (95% confidence interval = [57.1, 67.6]) have optimal adherence to ART based on a meta-analysis of 50 adolescent and young adult HIV studies (Kim, Gerver, Fidler, & Ward, 2014) .
Studies exploring ART adherence behavior among adolescents and young adults have identified several barriers, including high pill burden/complex or difficult medical regimen, severity of HIV disease (Chandwani et al., 2012) , forgetfulness (Buchanan et al., 2012; Chandwani et al., 2012) , low perceived need for medication, poor motivation (MacDonell, Naar-King, Huszti, & Belzer, 2013) , lack of social support, unstructured lifestyles, access to health care (Hosek, Harper, & Domanico, 2005; Rudy, Murphy, Harris, Muenz, & Ellen, 2010 ; U.S. Department of Health and Human Services Panel on Antiretroviral Guidelines for Adults and Adolescents, 2013; Wiener, Kohrt, Battles, & Pao, 2011; Williams et al., 2006) , mental health disturbances (Rudy et al., 2010; Williams et al., 2006) , stressors related to disclosure of status (Orban et al., 2010) , and medication as a reminder of HIV status (MacDonell et al., 2013) . Adolescents and young adults may also have difficulty managing medication responsibilities and a chronic, stigmatizing disease in the context of developmentally appropriate behavioral experimentation, needs for autonomy, risk taking, identity formation, and evolving decisional capacity (Arnett, 2004; Battles & Wiener, 2002; DeLaMora, Aledort, & Stavola, 2006 ; U.S. Department of Health and Human Services Panel on Antiretroviral Guidelines for Adults and Adolescents, 2013) .
While these barriers to adherence have been reported in studies of both behaviorally infected and perinatally infected youth, these youth may also have unique barriers based on distinct clinical needs, differences in lived experience with HIV and psychosocial contexts and differences in treatment experience and duration. Perinatally infected youth are generally heavily ART-experienced and at greater risk for drug resistance than behaviorally infected youth (U.S. Department of Health and Human Services Panel on Antiretroviral Guidelines for Adults and Adolescents, 2013), leading to salvage therapy involving heavy pill burden and complex dosing instructions (Hazra et al., 2010) . Rebellion against medication adherence and treatment fatigue may be more prominent among perinatally infected youth as compared with behaviorally infected youth (Merzel, Vandevanter, & Irvine, 2008; Spiegel & Futterman, 2009 ). Availability of social support and stressors related to disclosure may also vary between behaviorally infected and perinatally infected youth. Although perinatally infected youth may have complex unresolved issues with caregivers related to delayed disclosure of their diagnosis (Spiegel & Futterman, 2009) , they are more likely than behaviorally infected youth to have familial social support (Chandwani et al., 2012) . Conversely, behaviorally infected youth may experience stigma associated with HIV-related risk behaviors and are often required, shortly after diagnosis, to make immediate decisions regarding to whom they should disclose their status and from whom they should seek social support (Spiegel & Futterman, 2009 ). The majority of behaviorally infected youth are also sexual minority youth, primarily young men who have sex with men (CDC, 2015) , yet few qualitative papers have focused on barriers to adherence in this population. One study on HIV treatment engagement among gay and bisexual adolescent males showed that young men with more negative attitudes toward gay and bisexual persons were more likely to miss a recent HIV appointment, a finding the authors felt could be attributed to internalized homophobia (Harper, Fernandez, Bruce, Hosek, & Jacobs, 2013) .
These studies suggest barriers to adherence among adolescents and young adults are multifaceted and specific to the varying experiences of behaviorally infected and perinatally infected youth. Like other health behaviors, adherence is also affected by one's social ecology where behavior is influenced at multiple levels (e.g., macro, exo, meso, micro, and the intrapersonal/individual levels; Bronfenbrenner, 1986; Sallis, Owen, & Fisher, 2008) . To be effective, interventions for improving adherence behavior in this population must also be multifaceted, specific to the needs of youth being targeted, and mindful of the social ecology influencing this behavior. Many interventions for youth have focused on individual barriers such as pill swallowing (Garvie, Lensing, & Rai, 2007) or forgetting doses (Dowshen, Kuhns, Johnson, Holoyda, & Garofalo, 2012) and few have focused specifically on the differences identified between behaviorally infected and perinatally infected youth or specifically catered to the different needs of these two groups. Thurston et al. (2014) describe a multifaceted, customizable adherence intervention for adolescents and young adults based on an adult evidence-based intervention (Safren, Otto, & Worth, 1999) ; the present manuscript describes the semistructured qualitative interviews with behaviorally and perinatally infected youth that informed the development of that intervention.
Qualitative research methods have gained widespread interest in the movement toward patient-centered care as they elicit deeper insights into participant's beliefs, attitudes, and behaviors (Tong, Palmer, Craig, & Strippoli, 2014) . Researchers across numerous fields have used these methods to develop clinical interventions including nursing (Miller, 2010) , occupational therapy (Hammell, 2001) , and school-based health (Gittelsohn et al., 2006) . These methods serve as a powerful tool in the design and implementation of clinical interventions by allowing the researchers to develop a deep understanding of the psychosocial factors affecting the target population. These insights allow health professionals to better tailor interventions to enhance relevance, participant investment, and sustainability (Yardley, Morrison, Bradbury, & Muller, 2015) . Qualitative methods have gained significant importance, particularly in the role of combating sexually transmitted infections (STIs) and HIV by enabling researchers to better capture the complex dynamics of health behaviors involved in transmission and treatment (Power, 2002) . Barriers to adherence are particularly complex and qualitative research offers a unique method of understanding the complex cognitive, social, cultural, and structural factors that affect adherence (Gittelsohn et al., 2006) .
We sought to expand the existing research on adherence barriers among behaviorally infected and perinatally infected youth by exploring the psychosocial context of these barriers through semistructured qualitative interviews and highlighting the utility of qualitative research for clinical care by using study findings to design an intervention specific to the varied needs of these youth. We felt the psychosocial context of these barriers would provide a deeper understanding of the unique challenges faced by behaviorally infected and perinatally infected youth, and inform strategies to help youth address these barriers. Using qualitative inquiry, we explored narratives of experience with ART among HIV-infected youth to identify (a) common and unique barriers to medication adherence among behaviorally infected and perinatally infected youth and (b) the psychosocial context of these barriers and how common barriers affected each group uniquely.
Method

Study Population and Design
Using semistructured qualitative interviews with behaviorally infected and perinatally infected youth we explored, compared, and contrasted the psychosocial context of medication adherence in the two groups. We used a grounded theory approach (Glaser & Strauss, 1967) in sampling, participant interviews, and analysis of these interviews to develop a theory to understand differences in barriers to adherence between behaviorally infected and perinatally infected youth.
Participant Recruitment and Data Collection
Participants were recruited during visits at a hospitalbased clinic and an urban community health center in a major New England city in the fall of 2010. Clinics were selected that cared for behaviorally infected youth, perinatally infected youth, or both to ensure comparable numbers of youth from both groups were recruited. We conducted preliminary thematic analyses throughout data collection to assess new themes, nominated sampling to identify individuals representative of the range of adherence behaviors and challenges observed in these patient populations, and theoretic sampling to select participants with specific characteristics to further clarify emerging ideas. Nominated sampling is a sampling strategy that improves transferability of the findings by identifying participants that represent the phenomenon being studied (Krefting, 1991; Morse, 1990) . We worked with clinicians in the abovementioned clinic settings to nominate potential participants. Theoretic sampling is an iterative sampling strategy central to grounded theory that allows investigators to select settings, people, or events that may further the development of emerging theory (Glaser & Strauss, 1967) . Sampling and data collection continued until data saturation was reached (i.e., no new themes emerged). Inclusion criteria were (a) age 13 to 24 years, (b) HIV-infected, (c) currently recommended or prescribed ART by their HIV provider, and (d) aware of HIV status. Prior to semistructured interviews, participants completed a brief questionnaire about demographic characteristics, health status, mode of HIV infection, and medication adherence. Medication adherence was measured using standard survey items assessing the percentage of doses taken in last month (Simoni et al., 2006) . Participants were also administered the Center for Epidemiologic Studies Depression Scale (Radloff, 1977) . If participants screened positive for depression, they were referred to the study mental health clinician who assessed for safety and provided participants with mental health referrals, but were not excluded from the study. The qualitative interviews lasted 45 to 90 minutes and were conducted by master's and bachelor's-level research assistants trained in conducting semistructured research interviews. Participants received a US$30 incentive and transportation reimbursement. All interviews were audiorecorded and transcribed verbatim by research staff.
Data collection procedures were approved by the institutional review boards of Fenway Health and Boston Children's Hospital. Eligible participants older than 18 years provided written informed consent prior to entering the study. Participants younger than 18 years provided informed assent and their parent/guardian provided written informed consent.
Qualitative Interview Protocol
The interview protocols were developed based on previously published data and investigators' past work on barriers to HIV care (Bogart et al., 2012) . The interview instrument included questions relevant to participants' treatment adherence including their living situation, education/employment, interpersonal relationships, relationship with medical providers, experience with ART, and perceived barriers to adherence. 
Qualitative Analysis
We used the constant comparative method (Glaser & Strauss, 1967) of grounded theory to analyze interview data. Using Atlas.ti® (Version 5.2; Berlin, Germany, Muhr & Friese, 2004) , a qualitative software package, we conducted categorical analysis to explore barriers to ART adherence in each group of HIV-infected youth. We used a three-stage analytic coding strategy described by Corbin and Strauss (2015) that included open coding (examining transcripts for salient categories or codes), axial coding (identifying relationships between codes), and selective coding (identifying a core category integrating axial codes; see Table 1 ). Transcripts were fractured into discrete segments, which were sorted into categories and coded, thus facilitating a comparative examination across participants of adherence barriers and facilitators. Codes related to adherence were identified through open coding and data immersion. Through axial coding, a three-tiered coding hierarchy was developed based on categories that emerged during the open coding process performed by Dr. Errol Fields. Dr. Fields then developed a codebook with codes organized according to this hierarchy and trained two members of the research staff on the completed codebook. We used stepwise replication (Guba & Lincoln, 1989; Morse, 2015) to improve the dependability of the coding process. These two coders doublecoded 20% of the transcripts to establish interrater reliability based on the following axial codes/categories that emerged from the analysis: barriers, facilitators, reactance, living with HIV, impact of interpersonal relationships, locus of control for HIV adherence, social support, and disclosure. Cohen's kappa, indicated excellent consistency (>0.80) between coders on all categories according to the conventions on the use of kappa for interrater agreement (Cohen, 1960) . Differences in coding were discussed between Dr. Fields and the two additional coders until a consensus was reached. After establishing agreement, the two coders completed the remaining transcripts.
For selective coding, the final stage of coding, we focused on developing a theoretical framework through identification of a core category/theme. This was accomplished through "storytelling memos" written throughout the two prior stages of the coding process that contained emerging research questions, recurring themes, and hypotheses about reasons for variation within and across participants.
Qualitative Rigor and Trustworthiness
To ensure qualitative rigor, we used several strategies to improve the four qualitative criteria for trustworthiness: credibility, transferability, dependability, and confirmability. We have summarized these strategies in Supplementary Table 1 . We structured the interview guide and the interview techniques to enhance credibility (Krefting, 1991) . We used the nominated sample strategy to improve transferability as described above. To improve the dependability of the findings, we used stepwise replication in the coding process (described above) and peer examination (Guba & Lincoln, 1989; Krefting, 1991; Morse, 2015 ; by team members not directly involved in data collection or analysis of the findings) at different stages in the data collection process. Finally, to improve confirmability, we used a team of researchers familiar with qualitative methods rather than a single researcher to improve the neutrality of data and interpretational confirmability (Krefting, 1991) .
Results
Participant Demographic, Medication, and Adherence Characteristics
Thirty HIV-infected youth aged 14 to 24 years (M = 20 years, SD = 2.7) participated in the study. Forty percent of these youth were behaviorally infected (N = 12) and 60% were perinatally infected (N = 18). The sample was diverse with respect to race/ethnicity, gender, and sexual orientation (see Supplementary Table 2 ). Sixty-seven percent of behaviorally infected youth and 83% of perinatally infected youth were taking ART at the time of the study. Of those on medication, 50% of behaviorally infected youth and 40% of perinatally infected youth reported adherence less than 85% (see Table 2 ).
Qualitative Findings
In this study, behaviorally and perinatally infected youth described unique and common barriers to adherence. These barriers had the most proximate influence on adherence behavior. Psychosocial context influenced behavior further upstream and were shaped by participants' lived experience with HIV, which differed substantially by mode of transmission. The core category or central theme that emerged from these data is that individual adherence behavior was affected by multiple levels of influencethe psychosocial context of participants' lived experience with HIV at the meso and micro levels of influence (e.g., family dynamics, HIV stigma, adolescent transitions, and development) and at the intrapersonal level, the barriers resulting from the influence of the psychosocial context. We developed a theoretical framework based on these findings and derived from a social ecological framework (see Figure 1 ; Bronfenbrenner, 1986) . Psychosocial context varied between perinatally and behaviorally infected youth by nature of their different experiences with HIV such that even common barriers to adherence had very different antecedents. We used barriers common to both groups in Figure 1 as examples to illustrate the distinct psychosocial contexts influencing these barriers across groups. For example, nondisclosure of HIV status was described as an adherence barrier in both groups; however, in behaviorally infected youth, the psychosocial contextual antecedent to this barrier was HIV stigma within social networks. Among perinatally infected youth, nondisclosure was influenced by a culture of HIV silence within their families.
Barriers common to both groups
Overview. Behaviorally infected and perinatally infected youth described several common barriers to medication adherence including substance use, medication side effects, and unstructured lifestyles. Behaviorally infected and perinatally infected youth described the psychosocial contexts of these barriers similarly. For instance, substance use was reported as a barrier in both groups because use of substances would increase their likelihood of forgetting a dose. Aversion to or the experience of side effects led to medication avoidance in both groups. Remembering medications was difficult in both groups in the context of the unstructured lifestyles typical of adolescence and young adulthood (e.g., balancing school and work, college lifestyle, late night social outings, etc.).
Both groups also described depression and other mental health challenges, poor risk perception of consequences of nonadherence, medication as a reminder of HIV, and privacy/nondisclosure of HIV status. The psychosocial context of these barriers, however, was described differently by behaviorally infected and perinatally infected youth.
Mental health. Both groups described depressed mood was a common barrier and described a similar mechanism through which depressed mood could affect medication adherence, for example, by leading to low motivation such that one does not want to "do anything . . . don't want to go to work . . . don't want to take my medicine" (Behaviorally infected male). Both groups also described depressed mood leading to forgetfulness and decreased attention to treatment regimens. One young man felt depression affected his "willingness to stay invested in it [treatment and ART]" but when "there's not as much emotional turbulence, then it's easier to stick to a schedule" (Behaviorally infected male). Both groups discussed ways depression led to apathy and fatalism. As one young woman described, When I'm depressed, I don't want to deal with it. I don't want to deal with HIV. I couldn't care less about living honestly . . . So, it didn't mean anything for me to take my medications, it's like if I, if I die, I die. (Perinatally infected female)
Although the experience of depression and its effect on adherence was similar for behaviorally infected and perinatally infected youth, there were contextual differences in the source of mood disturbances. Perinatally infected youth more often described emotional disturbances within their families, including the death of a parent with HIV or poor family interactions:
My mother passed away in 2002 [from HIV] and I had never fully dealt with it . . . so that was a big issue . . . and then I was aggravated by these foster parents and my aunt who I was also living with [and] I was under the impression that everyone was trying to take my mother's place . . . so I was really trying to deal with a lot of those things . . . so like the denialism that came along with it . . . just not wanting to know or care or remember . . . so most of the time I just didn't take them. (Perinatally infected female) Behaviorally infected youth more often described emotional and psychosocial challenges with adjusting to their new HIV diagnosis and its impact on their lives:
If you're depressed, you wouldn't want to take the med because that's just going to make you more depressed. Like every time I take my med, I honestly feel depressed 'cause I really forget that I have HIV for most of the day 'til I go to take my med and then [it's] like, yeah, reality check. (Behaviorally infected male) I was very angry at HIV. I was very angry. Because I was missing chunks of my son's life and other people were taking care of him and I felt burdened or I felt like I was a burden to other people that they were having to take on my job as a parent to him. And, um, my fiancé was working. So definitely, I was depressed, I was angry. If it wasn't for the nurses handing me the medication when I was supposed to take it, I wouldn't have taken it. (Behaviorally infected transgender male)
Risk perceptions. For both groups, poor risk perception of the long-term consequences of nonadherence manifested as inattention to these consequences and prioritizing immediate emotions or other motivations above taking medication. Perinatally infected youth risk perceptions were based on prior experience with nonadherence and the lack of any negative consequences in the short term (illness, rising viral load, etc.):
I've always done really well without them. So that was part of the reason why I stopped taking them . . . why should I if I'm doing fine without them . . . physically and my viral load and my CD4 count would always be pretty good. Like being on them I guess my viral load would be lower or something, but it wasn't a great difference if I was on or off. (Perinatally infected female) Some also described a fear of death ingrained in them as children if they did not take their medication. Realizing this was not true in the short term, bolstered these justifications for nonadherence: I mean when you're young I used to think if I missed two doses in a row I am just going to die . . . as you get older you realize the truth . . . you know you're not going to like get sick or die the next day. (Perinatally infected male) Risk perceptions of behaviorally infected youth, who were typically less treatment-experienced, were reflected in descriptions of their general invincibility as justifications for nonadherence: Reminder of HIV. ART was a reminder of HIV status for both groups. The differences in this barrier between behaviorally infected and perinatally infected youth reflected the different role HIV status played in their lives. For perinatally infected youth, taking medication was a reminder they were different from their friends and family members. Many described it as a reminder they were "not normal."
It's kind of hard 'cause every day waking up, taking medicine, it is hard. You know . . . every day seeing other people how they live normal lives and you want to live that normal life and you can't. (Perinatally infected male)
For perinatally infected youth, medication had been a reminder of having always been different dating back to early childhood. One youth's description of her daily routine of going to the school nurse's office for her medications is an illustration of this point:
It was very different for me because I used to have a G-tube to help me take my meds. It was harder for me 'cause I have to take my meds at school, so I would go to the nurse's office and I would have to keep the medicines in my backpack traveling back and forth. (Perinatally infected female) For behaviorally infected youth, starting and adhering to ART was a reminder of HIV as a new diagnosis to which many had not yet adjusted. As one young man described, before being told he needed to start medication, his HIV status had not affected him because he "wasn't like accepting the fact that I have HIV" (Behaviorally infected male). Similarly, the prospect of taking medication, for some, also triggered the negative emotions associated with being diagnosed with HIV or becoming infected. One newly infected young transgender man initially avoided ART because he did not want to think about being HIV-positive: I think for me it's been more of an emotional thing. It kind of reminds you every day of something you'd like to not think about. (Behaviorally infected transgender male) Nondisclosure/privacy. Both groups of participants also expressed discomfort with disclosing and a desire for privacy about their HIV status, which led to delaying or skipping doses so others would not see them taking or carrying medication. Both groups tried to avoid the stigma associated with HIV, but there were different dynamics in each group surrounding HIV stigma. Behaviorally infected youth described HIV stigma within their social networks and for some avoiding this stigma affected their adherence behavior: I've been very fortunate in that the people that I've made friends with have been very caring, but I think the gay community is very judgmental and although it's not the death sentence that it used to be, it's still a very big stigma. (Behaviorally infected male)
In the beginning, I had a pharmacy around the corner from my mother's house and I had it transferred there, so I could get it that same day. When I went to go pick it up I found out that my ex's best friend was the pharmacist. So I called my um social worker and I told her I didn't want to get it, and she switched me over here, which is still another problem because I know so many people who are here. I think keepin' it a secret is difficult. (Behaviorally infected male)
Perinatally infected youth described similar concerns, but many also described a familial culture of silence around their HIV status that prohibited them from disclosing their status outside of their families or (for some) discussing their status among family members. One young woman had some support from her mother who was living with HIV, but her father's silence around HIV and his insistence on secrecy limited other sources of social support for adherence:
My father didn't want people knowing about my status, so it was better to just keep it hidden . . . we never really had any conversations about [HIV] , not until recently, but for all the years growing up . . . we never talked about it. It was basically just take your medication and don't talk about it. (Perinatally infected female)
Barriers specific to perinatally infected youth. The barriers to adherence unique to perinatally infected youth reflected their longer, often lifelong experience with ART. These barriers included reactance (i.e., opposition to authority figures), complicated ART regimens, fatigue from chronicity of HIV, and challenges with transitions to independent HIV care.
For many of the perinatally infected youth, taking ART was a point of conflict with their caregivers and medical providers. Perinatally infected youth often described nonadherence as a means of exerting control and independence from caregivers:
It's like "take it, take it, take it." And it's like "OoooK like shut up" you just take it because someone's telling you to take, it's not because you want to take it's because you want to shut them up. I think that creates a factor in people and that's why when they grow and they become independent they're like "Fuck this shit ain't no one going to tell me when to take it so I am not going to take it." (Perinatally infected female) Many described not wanting to be told to take their medication and would respond by refusing to take them. For these participants, not taking their medication was a manner of "retaliating" against being told what to do, especially in the context of an argument:
[My aunt] was like, a main cause of me not taking my medicine. Her and her kids. They would scream at me. Like, if you scream at me that's not gonna make anything better. It's just gonna make it worse . . . And then she's, she's just like "no attitude" like, how do you expect me not to give attitude but you give me an attitude? Obviously I'm gonna give it back. I'm not a wall. I'm not gonna just let you throw stuff at me and not expect [me] to retaliate. (Perinatally infected female) Participants commonly described arguing and being reprimanded by caregivers and medical providers. In this context, the perception of being "disrespected" or "annoyed" by requests to take one's medication was often cited as the reason for participants' refusal to take medication:
If someone is really, if someone is struggling taking their meds, annoying them is just pushing them away from taking their meds . . . at least with me personally. 'Cause if someone annoy me, if someone's watching me every 5 seconds to make sure I take my meds, I'm just not gonna to do it. I'll tell you I'm doing it, but I'm not going to do it. (Behaviorally infected male) Perinatally infected youth also described regimens with heavy pill burden or multiple times a day dosing as barriers:
I had 10 pills I had to take. And it was hard for me to take them. In a day I would take them and I would make myself throw it back up. Just to tell them "oh I can't take this type of medicine. Give me something else." (Perinatally infected male) Many, having benefited from the recent development of once daily or one pill once daily regimens, described these as historical barriers but felt they would do poorly if they had to return to these more complicated regimens:
When I was like seven, I had to take like five or eight pills, uhh, I couldn't do it. It was too much, and sometimes the pills are thick, uhh, I could not do it . . . yeah, that was bad. Yeah, it was harder to take, and some of the pills made me sick, it was too much. Now it's better . . . back in the day it was terrible. (Perinatally infected male) These more complex regimens were also taken during a time when participants were younger and their caregivers played a larger role in their medication adherence:
I'd have to take this, that, 2 white ones, a Bactrim and then like 2 more. And it was just like, a lot of pills. They were like horse pills, so I never liked those. I missed a few because they were so much. Like, it was 10 pills going in my throat. I didn't like that. So I would take those and then my mom would like, tell me to take it again or like take it tomorrow. Despite often having easier regimens than in early childhood, many of the perinatally infected youth discussed medication fatigue as a barrier to adherence. For some, this fatigue emerged from the physical act of taking medications daily:
It's like, you been taking it so much that your body's getting sick of it, but you need to. It's like you be eatin' the same food and you're tired of it. That's how your body reacts. You don't want to do it, but you have to. It's been too long and it's sickening, it's disgusting and no matter how you put it. 'Cause, it's just pills after pills after pills, it's like you eatin' like the same food every day for your whole life, you get aggravated . . . you get sick of it. (Perinatally infected male) Others seem to grow tired of the prospect of daily, lifetime medication. As one young man described, It's kind of hard 'cause every day waking up, taking medicine, it is hard . . . Sometimes I don't know sometimes I just like . . . sometimes I feel like not doing none of this stuff you know. 'Cause it's tiring. (Perinatally infected male). Some cited this fatigue and/or frustration as a reason for skipping a dose or being nonadherent in general:
One of the big issues that we deal with is just not wanting to, 'cause it gets tiring having to take such big cocktails. (Perinatally infected female) Because many of the perinatally infected youth had been on medication and in treatment their entire lives, they also faced the unique challenge of transitioning the responsibility of their care from their parents and guardians to themselves. For some of the perinatally infected youth, this transition period was marked by poor treatment engagement and medication nonadherence:
I always took them at a younger age . . . my grandmother would have the pills in the pill box . . . [and] remind me to take them. Then as it became routine, that, "no, I don't want to take them," or "yeah, I did [take them]," but I really didn't take thing, that's when I began to get like really sick and I spent like a lot of time in the hospital. (Perinatally infected female) Some were not prepared for this responsibility and were not yet capable or willing to independently manage their care. As one young woman described, Barriers specific to behaviorally infected youth. The barriers for behaviorally infected youth reflected their response to being newly diagnosed with HIV and the stigma associated with HIV and transmission-related risk behaviors. Participants described self-blame (i.e., internalized stigma) for infection and the need for emotional readiness to initiate ART.
Among some of the behaviorally infected youth, the stigma associated with HIV and the behaviors that put one at risk for infection manifested as shame and personal culpability for their infection. One young man blamed himself for his HIV infection that occurred in the context of social isolation, depression, and increased sexual risk behavior:
I was pretty depressed . . . I was down [south] for 3 years, um going to school and I just didn't seem to make the connections that I did while I was [home] . . . I didn't have a very good group of friends . . . My depression kind of led me to do some things that weren't really very safe. You know, I was looking for attention, male attention and I kinda just took it when I could get it and didn't really ask any questions so I think that's definitely what got me in trouble with HIV. (Behaviorally infected male) One young transgender woman was so ashamed of her diagnosis she threw away her first bottle of pills after a friend discovered them in her home. She recognized to be adherent she would need to prioritize her treatment and be open with her medication and diagnosis, but was too embarrassed to take that step:
I'm at a place where I don't want to take medication right now. I'm still embarrassed and ashamed . . . Somebody will come over and see it sitting out and it's just like, "fuck" . . . if I'm gonna take it consistently, if I'm gonna stay on track with it, it needs to be front and center. Not hidden away where people can't see. (Behaviorally infected transgender  female) Like this young woman, others also discussed delaying ART initiation until they were emotionally ready:
I actually did refuse to get on meds until [earlier] this year. I wasn't ready to do it. There's a huge amount of anxiety and I think there's an element of denial that if you don't go and get the lab tests done you just can assume that you're fine . . . and wanting to sort of ignore it and not being . . . not ready to deal with the medical aspect of it and not wanting to feel tied to your doctor's office. (Behaviorally infected transgender male) While this delay provided an opportunity to address emotional and psychological barriers to treatment, it also created a potential barrier for initiating therapy when it was clinically indicated and recommended by medical providers:
I was asked about going on meds during that first year after diagnosis, during which my T-cells were dropping and they got in the 200s range, but I resisted starting medications . . . it was something where I started on the medications after feeling . . . emotionally in a place where I was like, this will be the next step. (Behaviorally infected male)
Discussion
Common and unique barriers emerged for behaviorally infected and perinatally infected youth reflecting varying HIV experiences and psychosocial contexts. Barriers to adherence for perinatally infected youth included reactance, complicated ART regimens, fatigue from chronicity of HIV, and challenges with transitions to independent HIV care. Barriers specific to behaviorally infected youth were shame and self-blame about their HIV diagnosis and difficulties with initiating ART when clinically indicated. Barriers to adherence that emerged consistently across behaviorally infected and perinatally infected youth were substance abuse, medication side effects, depressed mood and other mental health challenges, unstructured lifestyles, poor risk perception of consequences of nonadherence, medication as a reminder of HIV, and nondisclosure of HIV status. By examining the psychosocial context that contributed to these barriers, we developed a theoretical framework (Figure 1 ) where individual adherence behavior is affected by multiple levels of influence (as conceptualized in the social ecological framework; Bronfenbrenner, 1986) . Psychosocial context varied between perinatally and behaviorally infected youth by nature of their different experiences with HIV such that even common barriers to adherence had very different antecedents.
Our findings of challenges to adherence that were specific to behaviorally infected and perinatally infected youth and barriers common to both groups is consistent with prior quantitative research (MacDonell et al., 2013) . However, our findings extend prior research by describing differences in the psychosocial context of medication adherence barriers for behaviorally infected versus perinatally infected youth and placing these contexts within a theoretical framework to explain their influence on adherence behavior. Behaviorally infected youth were facing the challenge of adjusting to a new, often highly stigmatized diagnosis while transitioning to adulthood. Perinatally infected youth were challenged with managing HIV during a critical developmental period from childhood to adolescence and into adulthood, transitions that are often disruptive to the management of chronic illness (Holmbeck, 2002) . Many perinatally infected youth also had family situations and intrinsic social support that were influenced by having other HIV-infected family members. The effects of these distinct psychosocial contexts were apparent in the different barriers described by behaviorally infected and perinatally infected youth and in their different experiences of common barriers. Our framework suggests that strategies to address barriers to adherence must address the psychosocial antecedents to these barriers, which may vary based on one's lived experience with HIV.
These results illustrate the advantage of using qualitative inquiry to assess barriers to adherence. Although prior quantitative studies have listed and enumerated barriers reported by behaviorally infected and perinatally infected youth (Hosek et al., 2005; Merzel et al., 2008; Murphy et al., 2003; Murphy et al., 2001; Rudy et al., 2010; Williams et al., 2006) , they have been unable to describe the unique experience of these barriers. Prior qualitative work focused on caregivers and has not captured these experiences directly from HIV-infected youth (MacDonell et al., 2013) . We further used the in-depth nature of our findings to inform the design of an intervention that offers unique flexibility and psychosocial insight and acknowledges that distinct psychosocial antecedents of adherence barriers require distinct strategies to intervene and surmount those barriers.
The specifics of this intervention are described in detail elsewhere (Thurston et al., 2014) . Briefly, Positive Strategies to Enhance Problem Solving (STEPS), adapted from Life-Steps, an adult intervention (Safren et al., 1999) , utilized principles of cognitive-behavioral therapy (CBT), motivational interviewing (MI; Miller & Rollnick, 2002) , and problem solving (D'Zurilla, 1986; Nezu & Perri, 1989) to address adherence barriers unique to behaviorally infected and perinatally infected youth. We designed a multifaceted, customizable, five-session oneon-one intervention. The themes identified in this article were used to develop modules for addressing potential barriers with infected youth (sessions focused on barriers directly relevant to the patient's adherence struggles). Depending on the barrier, these modules incorporated behavioral principles/tools described above to address each patient's specific difficulty with adherence and the psychosocial context surrounding those difficulties. Findings from this study enabled us to improve customizability, understand participant values and psychosocial stressors, and develop relevant modules for an extremely diverse population.
This study has several limitations. Although the sample was fairly diverse, we were limited by its size and composition. Although our sample was large enough to compare barriers by mode of transmission, it was not large enough to compare themes across different subgroups of behaviorally infected and perinatally infected youth (e.g., younger adolescents, heterosexual or injection drug use [IDU] behaviorally infected youth, etc.). For instance, a notable barrier unique to behaviorally infected youth was shame and personal culpability for infection. Behaviorally infected youth participants attributed this shame to HIV-related risk behaviors. One of these youth, a transgender male, ascribed this shame to his IDU, while others ascribed it to their sexual behavior. The majority of behaviorally infected youth identified as gay or bisexual and there was not enough diversity in the sample nor did it emerge in the interviews whether this shame and personal culpability arose from internalized or external sources of homophobia. Focus groups of different subpopulations may have made these comparisons more readily available. However, focus groups have been described as less appropriate for soliciting personal information from participants compared with in-depth interviews (Powell & Single, 1996) . Using this method may have limited the depth of the data-especially youth's openness to provide personal psychosocial contexts (a significant strength of this study).
Despite effective HIV medication treatments, we know medications do not work unless they are taken properly. However, there are many, often intertwining, physical, emotional, and psychological barriers that are uniquely experienced based on youth's mode of HIV infection and accordingly need to be continuously addressed by trained personnel to maintain optimal adherence over time. Qualitative research strategies allow clinicians and other public health professionals to develop a deeper understanding of these barriers and directly incorporate these findings into customizable, targeted interventions such as the Positive STEPS program developed by this author group (Thurston et al., 2014) . The presence of both common and unique barriers and the distinct psychosocial context influencing these barriers among behaviorally infected versus perinatally infected youth suggest interventions and clinical management strategies are needed to address the common and the distinct barriers to HIV treatment and medication adherence, and their psychosocial antecedents.
